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Abstract The Tromner sign is commonly used as a
clinical neurological examination for upper motor neuron
lesions above the fifth or sixth cervical segments of the
spinal cord. This study aims to assess and quantify the
Tromner signs utilizing electrophysiological test, and cor-
relate to the severity of cord compression in cervical
spondylotic myelopathy (CSM). We enlisted 46 CSM
patients, and 30 healthy persons as controls. Manual
Tromner and Hoffmann signs were tested in all subjects.
By using a self-designed instrument, we performed elec-
trophysiological assessments for the Tromner signs in
patients and controls. Parameters of conduction latencies
and amplitude of muscle action potentials were measured
and compared with the cord compression ratios in CSM
patients. The results showed a greater diagnostic sensitivity
for the quantified Tromner signs in comparison to those of
manual Tromner signs and Hoffmann signs. We found a
positive correlation between the amplitude of muscle
action potentials obtained in the Tromner signs and the
cord compression ratios in the patients with CSM. In
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conclusion, the Tromner signs can be measured by elec-
trophysiological assessments. We demonstrate a new
quantification method for an established neurological sign.
Not only is Tromner sign a highly sensitive test in clinical
neurological examination, the electrophysiological assess-
ment of this sign can also serve as an objective marker for
evaluation of the severity of cervical cord compression.

Keywords Tromner sign - Neurological reflex -
Neurophysiology - Cervical spondylotic myelopathy

Introduction

The Tromner sign is flexion of the thumb and index finger in
response to tapping or flicking the volar surface of the distal
phalanx of the middle finger held partially flexed between the
examiner’s finger and thumb [1]. It is an established neuro-
logical sign for pyramidal response in the upper extremity,
and has been recognized as an alternative of Hoffmann’s sign
[2]. The Hoffmann sign is usually elicited by nipping the nail
or flicking the terminal phalanx of the middle or ring finger to
elicit the finger flexor response. Both the Tromner and
Hoffmann signs are commonly used as clinical neurological
examinations for upper motor neuron lesions above the fifth
or sixth cervical segments of the spinal cord.

Conventional studies on the Tromner signs described the
presence or absence of response and showed the diversity
in assessments in percentage of appearance. Otherwise,
tests of this sign always require a practiced manipulation
by the examiner, and the stimulation for eliciting this
response cannot be standardized and quantified. In view of
these, we hypothesize that this sign could be measured and
quantified by electrophysiological assessments, and
increase its diagnostic sensitivity in cervical cord
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Fig. 1 Instrument used for
examining Tromner sign.

a Before tapping. b tapping
finger after release of springs,
Ra active recording electrode,

Rr reference recording Distal

electrode, G ground electrode Phalanx of
3rd Finger
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compression disease. Therefore, the present study aims to
evaluate and quantify the Tromner signs by an electro-
physiological test, and compare its parameters to the
severity of cord compression in patients with cervical
spondylotic myelopathy (CSM).

Methods
Subjects

In this study, we enlisted 46 patients with clinical diagnosis
of CSM. These patients included 29 men and 17 women
with a mean age of 62 years (range 54-76). Thirty age-
matched healthy persons recruited from patient spouses
served as controls. Clinical diagnostic criteria for CSM
included sensory impairments, muscular weakness, or
associated hyper-reflexia in upper and lower extremities.
Each patient had routine spinal roentgenography and mag-
netic resonance (MR) imaging examinations of the cervical
spinal canal. The radiologic findings, accompanied by the
clinical signs and features of cord compression, made the
diagnosis of CSM. Durations of their disease from onset of
myelopathy symptoms to electrophysiological evaluation
ranged between 3 months and 2 years with a mean of
7.8 months. The neurological levels in these patients ranged
from the fourth to the sixth cervical cords. The compression
ratio of spinal cord was defined as the antero-posterior
diameter divided by the transverse diameter of the cord
measured in MR image at the compressed cord level.
Measurement of the ratio of antero-posterior diameter to the
transverse diameter of the cord was performed at the fifth
cervical spinal levels in controls.

All CSM patients were recruited at random by the same
physician from neurorehabilitation clinics. They were then
referred to the neuro-physiological laboratory of a univer-
sity teaching hospital for electrophysiological assessments
of the Tromner signs during the period from July 2008
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through December 2009. Manual tests of the Tromner and
Hoffmann signs were performed before the electrophysio-
logical tests. The electrophysiological test of the Hoffmann
sign was not performed because of its inconsistency in
quantification for nipping nail stimulation. By exclusion,
no patient had any history of hand deformity, finger joint
contracture, median nerve lesion, cervical radiculopathy,
diabetes mellitus and uremia. We also excluded other
causes of spinal cord lesions, such as trauma, infection,
collagen diseases, or malignant disease with spinal
metastasis. During the study, no medication, such as anti-
spasmodic or anti-convulsive drugs was given.

The present study was approved by the university ethics
committee in accordance with the international ethical
standards of the 1964 Declaration of Helsinki. All patients
accepted an informed consent before the study.

Quantification of the Tromner signs

We assessed the patients and controls in sitting position
and relaxed condition with the forearm prone position. In
this way, we could minimize the actual motivational and
emotional stress, as well as the influence of excitability in
forearm flexors [3]. Upper extremities were selected at
random side from the CSM patients and controls. We then
put the subject’s hand and fingers gently on a self-designed
instrument for examining the Tromner signs (Fig. 1a, b).
To elicit the Tromner signs, the middle finger was stimu-
lated on the volar surface of the distal phalanx with a knob
attached on a switch. The switch was kept on a sliding
board, and was connected to an EMG machine signal
trigger (Synergy System, Medelec, Surrey, UK). When the
holding springs were released, the switch was launched
with a catapult mechanism and tapped the volar aspect of
the distal middle finger phalanx. When performing the test
for the Tromner signs, an estimate of skin area touched was
0.2 cm?, and the tap force was 1.2 N measured by a digital
force indicator (CentorT Star, Com-Ten Industries, Florida,
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Fig. 2 Example of the Tromner sign elicited in a patient with
cervical spondylotic myelopathy. The shortest conduction latency was
22.3 ms and the maximum amplitude of muscle action potential was
2.5 mV. St stimulation

USA). We then placed the recording electrodes (Neuroline
710, Ambu Medicotest, Olsykke, Denmark) on the flexor
digitorum superficialis muscle at forearm with a standard
belly-tendon method, and placed the grounding electrode on
the elbow proximal to the recordings. Each Tromner sign
was tested five times. To minimize the habitual reaction of
the reflex, we did the tests with an interval of 15 s between
trials. Then, we recorded the shortest onset conduction
latency as well as the maximum peak-to-peak amplitude of
muscle action potentials (MAPs). An example of the test
was shown in Fig. 2. During the electrophysiological tests,
the skin temperature of the hand was kept constant above
30°C, with the assistance of an infrared lamp if necessary.

Statistical analyses

We performed statistical analyses for comparing the data
between the patient groups and controls with chi-square
test. The relationship between the MAP amplitude of the
Tromner signs and the cord compression ratios in CSM
patients was analyzed with Pearson correlation test. The
maximal level of significance was 0.05. All statistical
analyses were performed with SPSS for Windows (Version
15.0, SPSS Inc., Chicago, USA).

Results

Table 1 shows the test results of the Tromner and Hoff-
mann signs in CSM patients and controls. As can be seen,
quantified electrophysiological tests showed positive
Tromner signs in all CSM patients. However, manual
Tromner signs were positive in 43 CSM patients, and their
diagnostic sensitivities were 93.5%. The Hoffmann signs
were positive in 41 patients, and their diagnostic sensitiv-
ities were 89.1%. No Tromner and Hoffmann signs
appeared in controls.

Table 1 Cord compression ratios and results of Tromner signs in
CSM patients and controls

Characteristics CSM patients Controls
No. of subjects 46 30
Cord compression ratios 0.48 £ 0.12%* 0.77 £ 0.08*
Manual tests
Positive Tromner signs 43 (93.5%) 0 (NA)
(diagnostic sensitivity)
Positive Hoffmann signs 41 (89.1%) 0 (NA)
(diagnostic sensitivity)
Quantified tests
Positive Tromner signs 46 (100%) 0 (NA)
(diagnostic sensitivity)
Conduction latency (ms) 2277 £ 34 NA
Amplitude of MAP (mV) 2.6+ 0.8 NA

Values are mean + standard deviation
No. number, MAP muscle action potential, NA not available
* 4% = 0.832, p = 0.005, chi-square test
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Fig. 3 Correlation of cord compression ratios with the muscle action
potential (MAP) amplitudes of Tromner signs in patients with cervical
spondylotic myelopathy

Cord compression ratios measured in CSM patients
were 0.48 (SD = 0.12). This value was significantly
smaller than the ratios of 0.77 (SD = 0.08) measured in the
controls (y* = 0.832, p = 0.005). In comparison study of
quantified Tromner signs and cord compression ratios, we
found a negative linear relationship (Fig. 3) between the
MAP amplitude of Tromner signs and the cord compres-
sion ratios in CSM patients (R2 = 0.2235, p = 0.017,
Pearson correlation test). Patients with increased MAP
amplitude of Tromner signs tend to have more serious
spinal cord compression in CSM.

Discussion

Physiologically, the Tromner sign is a stretch reflex
response of the finger flexor, that is when a sensory input
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comes from the finger skin or tendon stretch, it may elicit a
monosynaptic stretch reflex in Rexed lamina IX of the
spinal cord [4] and coupling of muscles to other finger
flexors [5]. This focal stretch response does not appear in
normal adults because the excitabilities of spinal moto-
neurons are fully suppressed by the descending influence of
supraspinal pathways. However, this response may activate
and mediate through changes in spinal cord or cortico-
spinal tract lesions of the spinal reflex circuits. According
to the findings of Hiersemenzel [6] and Nielsen [7] in
pathophysiology of spinal cord injury, adaptational chan-
ges in the excitability were found in the spinal neuronal
circuits caudal to the spinal cord lesion. Great motoneurons
are preliminary activated due to disturbed interaction of
inhibitory and excitatory mechanisms on segmental levels.
During the transition of spinal shock to spasticity, the
reappearance of tendon reflex and muscle tone was asso-
ciated with the recovery of spinal reflex and motor neuron
excitability. This is the reason why the H/M (Hoffmann
reflex/muscle action potential) ratio may reach its maxi-
mum in 8 weeks and remain stable thereafter [6]. There-
fore, it was necessary to examine the Tromner sign in CSM
patients, who were having spinal cord dysfunction at least
2 months after the onset of the disease.

Although the diagnostic sensitivity of the Tromner sign
in cervical myelopathy and brain lesions has not yet been
reported, we found that its sensitivity in CSM is higher than
those of the Hoffmann signs in this study. This is probably
due to the different stimulation applied onto the finger skin
and nail. The Hoffmann sign is usually elicited by nipping
the nail or flicking the terminal phalanx of the middle or
ring finger, whereas the Tromner sign is elicited by tapping
on the volar aspect of skin at the terminal phalanx of the
middle finger. Anatomically, there are no nerve endings in
the nail itself [8]. The nail acts as a counter force to the
fingertip providing enhanced sensory input when an object
is touched. If the manipulating stimulation intensity of
nipping is inadequate to stimulate the nerve endings on the
nail bed, it would lower the test sensitivity of the Hoffmann
signs. On the other hand, direct stimulation on the skin over
the volar aspect of the distal finger would be more sensitive
than stimulation on the nail [9]. Therefore, the Tromner
sign could show higher diagnostic sensitivity in compari-
son with the Hoffmann sign.

Compression ratio of spinal cord has been recognized
as a strong indicator of spinal cord dysfunction [10] and
served as a criterion for surgical treatment for CSM [11].
Present study shows a positive correlation between the
MAP amplitude and the compression ratio of spinal cord.
This finding indicates that increasing neuron excitabilities
may be associated with increasing numbers of dis-inhib-
ited motoneurons from central controls in the progression
of spinal cord dysfunction in CSM. Thus, increase in
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activating neurons and their axonal fibers may lead to
increase in MAP amplitude in the reflex responses. In
spite of the findings in MAP amplitude, we found con-
duction latencies of Tromner signs were normal in CSM
patients. This finding suggests that fastest nerve conduc-
tive fibers in the reflex arcs exist in CSM. Physiologically,
different degrees of spinal cord lesions may affect dif-
ferent proportions of excited motoneurons below the cord
lesion and change the MAP amplitude through the reflex
responses. However, no peripheral nerve pathology
occurred caudal to the spinal cord lesion in CSM. The
short latency responses for stretch reflexes should be not
affected [12] and their nerve conduction in the reflex arcs
could still be intact.

In the literature, there exists little information on the
ability of the Tromner sign to predict cervical cord com-
pression. However, some previous reports have demon-
strated that the Hoffmann sign, an alternative of the
Tromner sign, was an early indication for diagnosis of
CSM [13], and it was a sensitive marker for occult cervical
cord compression [14]. In this study, we found the diag-
nostic sensitivity of the Tromner sign was higher than that
of the Hoffmann sign in CSM patients. However, we did
not investigate the specificity of the Tromner sign for the
differential diagnosis of other diseases in the spinal cords,
which merits further exploration.

In conclusion, the Tromner signs can be measured by
electrophysiological assessments. In this study, we dem-
onstrate a new quantification method for an established
neurological sign. Not only is quantification of the Tromner
sign a highly sensitive test in clinical neurological exami-
nation, the electrophysiological assessment for this sign
can also serve as an objective marker for evaluation of the
severity of cord compression in CSM.

Acknowledgments The authors wish to thank Mr. Kai-Fong Chang
for his technical assistance on the MR imaging of the spinal cords.

Conflict of interest None.

References

1. Larner AJ (2006) A dictionary of neurological signs, 2nd edn.
Springer, New York, pp 310

2. Vogel P (1987) The Tromner reflex: a containing misunder-
standing? Nervenarzt 8:1-3

3. Baldissera F, Bellani G, Cavallari P, Lalli S (2000) Changes in
the excitability of the H-reflex in wrist flexors related to the prone
or supine position of the forearm in man. Neurosci Lett
295:105-108

4. Harrop JS, Hanna A, Silva MT, Sharan A (2007) Neurological
manifestations of cervical spondylosis: an overview of signs,
symptoms, and pathophysiology. Neurosurgery 60:S14-S20



Eur Spine J (2011) 20:923-927

927

. Hoffmann G, Kamper DG, Kahn JH, Rymer WZ, Schmit BD
(2009) Modulation of stretch reflexes of the finger flexors by
sensory feedback from the proximal upper limb post-stroke.
J Neurophysiol 102:1420-1429

. Hiersemenzel LP, Curt A, Dietz V (2000) From spinal shock to
spasticity: neuronal adaptations to a spinal cord injury. Neurology
54:1574-1582

. Nielsen JB, Crone C, Hultborn H (2007) The spinal pathophys-
iology of spasticity—from a basic science point of view. Acta
Physiol (Oxf) 189:171-180

. Champion RH, Burton JL, Ebling FJG (1992) Textbook of der-
matology, 5th edn. Blackwell, Oxford

. Chang J, Vernadakis AJ, McClellan WT (2006) Fingertip inju-
ries. Clin Occup Environ Med 5:413-422

10.

11.

12.

13.

14.

Harrop JS, Naroji S, Maltenfort M et al (2010) Cervical mye-
lopathy: a clinical and radiographic evaluation and correlation to
cervical spondylotic myelopathy. Spine Feb. 10 (Epub ahead of
print)

Law MD Jr, Bernhardt M, White AA 3rd (1993) Cervical
spondylotic myelopathy: a review of surgical indication and
decision making. Yale J Biol Med 66:165-177

Toft E, Sinkjaer T, Espersen GT (1989) Quantitation of the
stretch reflex, technical procedures and clinical applications. Acta
Neurol Scand 79:384-389

Denno JJ, Meadows GR (1991) Early diagnosis of cervical
spondylotic myelopathy. Spine 16:1353-1355

Houten JK, Noce LA (2008) Clinical correlations of cervical
myelopathy and Hoffmann sign. J Neurosurg Spine 9:237-242

@ Springer



	Quantification of the Trömner signs: a sensitive marker for cervical spondylotic myelopathy
	Abstract
	Introduction
	Methods
	Subjects
	Quantification of the Trömner signs
	Statistical analyses

	Results
	Discussion
	Acknowledgments
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 149
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 149
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 599
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


